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^ # fcf^S#Ll£ #j 0 & L 9 -b > f- ;u 55T > Olaffl ft cofffSi ^{igi" £ d > *■ 

[it 2 ] 

[W^IJ 3 ] 

^ ±15 A D N A*» 2 H»rfe#-e* ^i^tftf^ gjf « 2 l:S3«ODNAv-* 

o 

[ft^TM 4 ] 

*WWt-f&mim.l 4V»L 3 OV>f ft* 1 aKE«ODNAv-*- 0 
[fit M 5 ] 

[If ^ 6 ] 

* #m -r £ tmm i * v> l 3 co ist:se«©DNAv-*- 0 

^itl6ClB10DNA-7-*- 0 
[It « 8 ] 

@5»^8 K^3*Lsati£Ey!U ££Ji@E3W§-9 t^§KStt[afeiB3r(I*^-t-*W*« 
7 £ sfiftW D N A v - fj — 0 

[Wf*3fi 9 ] 

^±fe7 J VADNA#5HM^^i^fftfct^i|^2|:|Bt<7)DNAv-* 

o 

1 0 ] 

H»*a 1 1 ] 

*S1 0 &Cief£<7)DNAT-#- 0 
1 2 ] 

*ai li:iE«ODNAv-*^ 0 
[If ^ 1 3 ] 

rf T^7°7'fv-i: ©»*^fctt^ zmw??**?-*? h*m V^Tifipg §tL4it 
[If ^ 1 4 ] 

*Hl 3 t'lBttODNAv — 0 
[If M 1 5 ] 
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1 6 ] 

^l*S9l:Ei©DNAv-^- 0 
llffffl 1 7 ] 

[ef^II 1 8 ] 

Im^ll 19] 

±Ett»*»A^aT?*a £ fc 1 8 CIS*©** 

[Bf 3jfc£ 2 0 ] 

mam 2 1 ] 

[Bt^^fi 2 2 ] 

tmmi &v>l 1 6 ^v^-rtL^i^^fs^^DNAv-^-o-^*,, ^(t^^ 

[fi^Jj 2 3] 

Wot, 73 

jji*^ 1 ^ s a* mmm z m-t ^-fu^-h^ wmm^r 2^ mis™ 
ffi ym^ 5 to $ *.* ^sb^ij * y 9 4 v - 1 ^ mm \ 6lz ^ ttzizmm 

BAI*-* 5 to £ *L 2 m^7^7-^ mm ¥ 7 to $ ft 4 il^SE^J 

frW"*** 7°7^ 7- 4^07°7 ^7-ty ~ ' ' 

£fc< 2:4 iiioy 7 ^7-b 7 h *ffiv^r±ii|iM$ft4DNA^, tft«if 

i:iit^DNA7-*-i;t^iiWtnDNA7-*- ( 7)tMo 
[|»*3S2 4] 

o c c h iZ^ 

±E*=7*9'f 7-*y F^iUfiE^^-fe-; hoHW < lMv. 
S-tMtfl, If 2 3C»DNA7-*- ©#ffi#8c 0 
[»*a2 5] 

im&m 2 6 ] 

±fHA *rm&* tAm^^tftf^ ff $3 2 5 fc|B«© DNA7-*-©t 
[If « 2 7 ] 

l»«2 3^^L2 6QV^tL^ll(;fet©DNA7-*-©ttB^feCJ;^|t«D 
^ADNA«f*»e.ttHJSii4DNAT-*-<5H, lo<7)DNA7-A- 

miE# 2005-3016026 



mm 2004-014839 



: 3/E 



[I»3fcB 2 8 ] 
[W*3f 2 9 ] 

mm^ 1 ks $ *l* «afeE3?o *tt*^^v-t, reai** 2 ics s n& mmm 

[lf*Tj3 0] 

±fE|§— :/9-f -r — -fe y his J: xF%—-f 7 'fv- -try h<?)<$ t><7?^%< <b £ llit, 
[fflfJfcSH 3 l ] 

DNA7^-«t^^ W ^^^ 7 hfcLT, f»«2 9i/cfi3 0 fcfj 
[WM 3 2 ] 
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mm<D%m m% ^mmmmj-^mMir^ d n a v- # ~& ± xf^mm 

[0 0 0 1 ] 

IfffSf] 

[0 0 0 2 ] 
[0 0 0 3] 

3r 7f J*3?cofc% fcf#|fi, Fusarium graminearum V r> A • ^ ^ T;VA) F ro 

seum {7*?VVA ■ tHf*A) , F. culmorum (7ty>A • flfcfi&fc:* 

1,177, ftt©»^tl:I4^C^Ltv>j^ M^BSfcif 

mm^mm k^^<o, mmim km $ ti& 2 <Dmmm t^^x^-m^^h 

[0 0 0 4] 

- mmmmMm^m^m^-^m-ztix^z m*.^ &w&xmi%C*5& 

/ o 

mWWfXMl] Steffen BJ. 1998. "Fusarium head blight of barley: epidemic 
s, impact, and breeding for resistance." NBAA Tech Quart 35: 177-184. 

[&&ftJ:M2] Stuchlakova E and Sip V. 1996. "Resistance of Czech and Slo 
vak winter wheat varieties to Fusarium head blight. " Genet a Slecht Praha ( 
Genetics and plant Breeding ) 32:79-94. 

imm±m3] mm am mm. 1962. im-xfrnKn-t^mL^ 
&mmm^. **&*?<Dmmmzm-r&m$t mi 3#u h«2b 49-177- 

18 7 

[*#M5] Zhu, H.. L. Gilchrist, P. Hayes, A. Kleinhofs, D. Kudruna, Z 
. Liu, L. Porm, B. Steffenson, T. Toojinda, P. Vivar. 1999. "Does function 
follow form ? Principal QTLs for Fusarium head bright (FHB) resistance are c 
o incident with QTLs for inflorescence trits and plant height in a doubled-ha 
ploi depopulation of barley." Theor Appl Genet 99: 1221-1232. 

i&&#xffi6] m mm. 1 9 8 5. r xA^&xvxx&^mfrvtffiiD&tkik** 

tffim&J J: t/BIg 60:431-436 * " """ 

ffifE# 2005-3016026 



#® 2004-014839 



: 2/ 



[0 0 0 5] 
[0 0 0 6] 

L (quantitative trait loci ; A MWWftittm.) »1f^fctL"CV^ 0 ^QT 

l mm i± , *^#± o if § ^ 1 1- * mm Knew l -c v> * * * jfifcff-^ mm l 
¥tfc • mm * mfr-ffcm%:%-mx^%h c^v^^o, m * ^ *o mit k ra# 

[0 0 0 7] 
[0 0 0 8] 

^ n °njRussia6 fcH.E.S.4 O^E^f,Hf«L^jfi*fi| 

o 

[0 0 0 9] 

*<Z>*MI. tf««tt^H1-^, QTL^2 H*fefefl:_h£ 2 5 H$fefctf:±fc 1 o 
^ttiLTto 3t/*L2H»rfefl:T«ttiS^QTLO-5t>lo|±, <&&0&<f£ft^ (vr 
si) ©fiii-fUiiiJ), v r s lI^*IftS©fS6tt^tt$*ifc 0 «fc 

[0 0 10] 

[0 o i i ] 

(1) A^io^VADNA^C^U **£«^teH^fc&^SDNAv-5& 
[0 0 12] 

(2) ±|BA*«BW***A* ? -e*<&£fc Sr«M»fct-* (l) «©DNAv-*- 0 
[0013] 

(3) ±|^V A DNA#2 H^#t^^ i t 1 1§ (2) }:|B««DNAv 
[0 0 14] 

(4) BB^J#-^1 ^$^«|[*SE^J**f S^^-f^-i, SE3W§-2 fc^SftStt 
^itMtt^ (1) &v^L (3) ^v^i s tL^^|B«<7)DNAv-^- 0 
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[0 0 15] 

( 5 ) _hfg^# ^'MWjh'&m^frhfo 0 -tr >^^E)l/Jf><7)%s%fc{ztiLm-i-& 1 1 frmmy 

(4) KEUCDNAv-A-o 
[0 0 16] 

S^tS-iffttitS (1) &v>L (3) ©v>-f*L^^|B«<?5DNAv-*- 0 
[0017] 

(6) CSt©DNAv-A- 0 
[0 0 18] 

(7) &~lEt£<7)DNAv — #- 0 
[0 0 19] 

(9) ±E^ADNA#5H»fefl:-e**£i:*«Pttfct« (2) [:fa«ODNAv 

— * — o 

[0 0 2 0] 

^it««fcn (1) *fctt (2) 4fc l4 (9) KB«ODNAv-i- 0 
I 0 0 2 1 J 

(ii) _hifi^# ^ffiitttH^^^^ 9 -b^f-^E^^^ojiggi^fiSi-^ c t 

tir2> (10) CfEfODNAv-5t/- 0 
[0 0 2 2] 

(1 2) Se^ij#^-i 0fc^$*L«tt*E^ *fcttE?U#^l lK»SfL*tt*E^* 

(11) tiat«DNAv-*- 0 
[0 0 2 3] 

* L *^**« fc « CD **«* (2) Sfc* (9) «B«ODNAv^- c 

(14) ±ib*# ^SfiLttH^F*»e)iS7 9 -k>f-^;v^>cr>M^feg-r^ t k 

k-fZ (13) Ki3moDNA-7-#- 0 m 
[0 0 2 5] 

(i 5) uyijwi 2ic^«tL*«afeii^ sfettsiyiiwi 3(c9$tL«jUfcs^ii» 

(14) i:E«WDNAv-*- 0 
[0 0 2 6] 

Wfflik-fZ (9) fcE«ODNAv-*- 0 
[0 0 2 7] 

(1 7) ±|2 (1) &V*L (1 6) ©Vi'fW^DNAv-^ — ^ffl^T^* tf^fcfcn 
[ U U Z 9 ] 

i^im ^^^^^^ ^ Mi f ^ (18) 

[0 0 3 0] 

(20) ±EAwttA^^i^stn (19) £Etto#* tr«&a; 
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[0 0 3 1 ] 

(2 1) ±|3 (18) &v>L (2 0) e>\t*?tifr<D&%*ffim&m<D8imi3mzZ 
[0 0 3 2 ] 

(2 2) ±fE ( 1 ) &V>L (16) «^fW^DNA-7-)t;-oH < £ & 1 

00DNAv-*-^±t:|J|$tLtv»4iiminDNAvOn7W 
[0 0 3 3] 

(2 3) »«^VADNA*^^^"SfffittW(:»^DNA7-*-^ 

Ki«t4DNAv-*-tt*itmtnDNAv-*-©^TO; 
[0 0 3 4] 

(2 4) ±|S^-7°7^T--fey h^i^iZ/y^v-ty < t i> 1 

la^-ffiv^ 1 1 i> iz^ 

(23) i:f5tODNAv^-otttlk 

[0 0 3 5] 
[0 0 3 6 ] 

(2 6) ±.&A*m*'***¥'C*>&Zh*mk±'*& (2 5) MIBftODNA^-* 
[0 0 3 7] 

(2 I ) ±fB (23) ^ V ' L (26) ©V'f ^WftKi 0*»<5^ADNA 
f*?>*fflS*i4DNAv-*-©H, 4>fc< H l^DNAv-^ ( :ov^#l 

[0 0 3 8 ] 

(2 8) _h|2 (2 3) &V>L (2 6) <D^-f tlfr<DD N A v- * -tf>tftffl*j*f:: «t ft M 
[0 0 3 0 J 

[0 0 4 0] 
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(2 9) Et0^5^-» 0 1 ^ 

[0 0 4 1 ] 

(3 1) **t*lifffi14@^(;Iit^DNAv-*-|;o^T#I«ts;a-' 
DNA'V-^-^±«te-t^fci6c7)y9-<'-v--[r y }• t Lt, (2 9) tfctt (3 0) r 
[0 0 4 2] 

(3 2) ^^ttH^^TiiSI-^DNAv-^-tcov^T^M^^mi-^i t r 
_ DNAv-*-B|||t^/:^ 7 '5^-bnat, (2 9) ifcfi (30) r 
[0 0 4 3] 

±SB (1) &V>L (16) ©DNAv-*-(t A^ii (jj-tf-A^) WADNAt 
[0 0 4 4] 

±ib (i7) (ofcxvm&ffi&mtt&frDNAmfrn&mjjmt, ±ib (d 

_(1 6) ©V>r*L*ODNAv^*-tlv>TttDNAi^*flit4it =t ^&& 0 ± 

- - > ^ s-^,- ft £ ( ^ B w fc ^- s D N A % m§] iz^-f & i jpiz ffet & 4 o 
[0 0 4 5] 

±ib (is) ^v^l (20) <o\*?ixii><Dftij}£ftmmmm<o&M%m±, _hiB^# 

[0 0 4 6 ] 

±ffi (2i) e^©^ti4ffl%fi N ±IB#*H^®^:f4ffi%co^^(cj;-o-r# 

(A^«, T~&& 0 -e-*L^x.*5&tf^«t < &^«:E&±"f*it^ 

[0 0 4 7] 

±|B (2 2) (ODNAW^DTWIi, (1) &v^L (1 6) fc|B«ODNAv-* 
-#««±»CHS**fCV>aifc X *)%&o frfrZ> DNAv^f ? tt T V 4 \Z £. tU£\ 10 

[0 0 4 8] 

_±IB (2 3) ODNA7-*-^m^|:^v>"C, m-y^ v—fey h ttzii & 
h trffi V^TitttSJ© £ ff & £ 1/ 2 H 2fefe#* £ * * tr«ffiktt 

H^-^M-r^DNAv-^-^^tBi-^ i 1 5&*1TI6T?* i? % #=^?-f7-*9 Mf> 

[0 0 4 9] 

Sfc (2 4) Kl|B«ODNAv-*-o4ftHJ^c £*Ui\ ±|B#— 79 4 ^~fe y y 
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&*5*# t'«ttS^Clit^DNAv-*- £ k & tcktBi"^ i ^ 

[0 0 5 0] 

&i3±f£ (2 5) £jfcl± (2 6) C!filODNA-7^*-(7)t*^tt _t|E (2 3) 

t7t{± (24) <v&m*&*2.¥mzt:ii**A¥Kmm-rzzt£*)%:2> 0 &m-j-z± 

& A ^JB jcSfafi G'ffl v> S £ t T # & o 
[0 0 5 1 ] 

±12 (2 7) <^^*lf«^ttia?-O^WJ^fe{i N ±| B (2 3) &V>L (2 6) <D 
[0 0 5 2] 

±re (2 8) cq** ^mmm^mmommmt, ±12 (23) (26) o^-r 
< t *> 1 oodnav-*-co^t#i ^mmm±mfrm* ^mmmimfr) * 

[0 0 5 3] 

±m (29) ztzit (30) <D?°94^~m±, 2H%i&ft*izft&'r&m*xm&$c 
mm^tzMM-f z> dnav-^ — (Dmm, & x ov tints um^fp Kft&-t-zm% x 

[0 0 5 4] 

±ie (31) Kmm<D^ ^mmmnm^o^mm^ y v 2hm#^cw 

* * U tf JpIS^HtF - Oiiipg, £ i t^/ 1 it it 5 H Jfe-fefr* £ 

[0 0 5 5] 

±15(3 2) ^IB«0** lf^«tt«J<^«SlJ^y Hi, 2Hjfc&1t'pK&G."j-&m 

* ^mmmm^zmkt &dnav-#- oqf & ± t>v s & a 5 h*^* 

fcT^agfifrH: B^- •!> D N A v — # — Oiiipl K: JB V» 4 

(fl*. tf* * a li k -tZ A *H) ^S^ofUgij fr i 19 tt«fc?Tfc -5 

[0 0 5 6] 

K tfJSSit^H^ Cl«tSDNA7-A-^i^ o5RI^ «fc tut 
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mm 2 0 0 4 - 0 1 4 8 3 9 : 7/ 

m^<o * * =. x a *^<omm *ff * -5 - 1 imt g t & * t « ^nt- * 0 

[0 0 5 7] 

£ tf* e # * o *lfl> t Ltii^t * A if ^k: x & * * a *?<DWm 
[0 0 5 8] 

& * * v - = > * 1 1 ^ ^ N ^ t * * t v> * * 

To o 

[UK * »T * tz tb <DM&<D1&m] 
[0 0 5 9] 

[0 0 6 0] 

[0 0 6 1 ] 

Cl. *»95i:mDNAv-*-] 
[0 0 6 2] 
[0 0 6 3 ] 

< 1 - 1 . tf^*5 «fc 0*3* # H^©SLttS^-> 

[0 0 6 4] 

[0 0 6 5] 

<#I&£«A W R flRussia6 (~*, ffiffift) tHES 4 
^ (RIM) £ffi^T?T&oTV>£ 0 * 

tr»ffi«:tt©wflii^fett, r-ai»)»«ts6&j (##it»4#M) *b»l^o ( 

JSSLtt) -10 (mmm W^rtMiLt^S, ift»ffOT^tfiJXA|:ii, simp 
le interval mapping (SIM) i: composite interval mapping (C I M) fcffiU ft? 
tV7 ^ *^Tfcfi**L-e*u MAPMAKER/QTL tQTL Cartogran 

[0 0 6 6] 
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Tstti% TLmm<Dm ^ ttA^2HM*±C2o > 5HW±Clo^ 
t ftSfittt m-t £ Q T L tftitm S V> S 0 t*A^©2 H^#T^tb $ tLf~ Q T L 
^ Jlott, (v r s 1) Ofilt-tLftiiJ:^, v r 1 stfg 

*J t#*t4, ft&N ttA^2H»±|;^Lv r s 1 aSfe^ofefi t-ScL 

[0 0 6 7] 

< 1 - 2 . DNAv-#-> 

WiiODNAv-»-ti|||tifcfto^^- tMfUe lBW * 

[ 0 0 6 8] 

i^MfClt 2H-2H?l:iinDNAv-*-tUMM3 14, FM6 7 
7 £r§I.^L L/co 

[0 0 6 9] 

MM 3 1 4 Wt„ 

AGAGATCCCTGCTCAGCTTG (@B?U#-t 1 ) ^$*L*jt36BE5TI*^-J-* 

771 

^TCGTATTAAGGCCGCATAGG (@e?U#^ 2 ) £3?3*Lfttt*E?8* 
NA^tlt Lt*te$fL5DNAv-*-c*>) N 2 H- 2 H**^ 0 -fe 

[0 0 7 0] 

i f;FM6 7 7 i±, 

GCACGTAGCGTTCAACATCA lz&ZtLZ&MSffl**+Z 
y y a v— „ 

Ji^AACTTTTCCCAACCCTTTCC £5?3*L«tt£B;i|* 
[0 0 7 1 ] 

[0 0 7 2] 

-2k 5 H- 1 B?i:l«t4DNA , 7-*-iL"CFM4 2 6 , MM 1 0 5 7 

[0 0 7 3] 

FM4 2 6 f± % 

CCGTGTGTCGTCTAGGTCAA (K!«5) 

*±EFCAACTTTGGTG6GACGTAGG 6) tc^5tL*tt*BB^ij* 
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CCGTGTGTCGTCTAGGTCAA (mm** 5 ) ^$ MttWKfl 
Ji^GGAAGAGTGATGGCGAAAAC (E*l#* 7 ) tw*fL*tt*KW* 

[0 0 7 4] 

Wiilittl^ftL, ^W^^il*@2^J(±K^iJ#-t l 0*3J;^I£^ij#^i i 
[0 0 7 5] 

[0 0 7 6] 

^lOOn] 0 5 7 ^ 5H-lBWi»2. 2cM©iiCi*n^^^ 0 

±f2DNA^-*-t^^e^]itttH^ (2H-2B?, 5H-1B?) t<D&mm^ 
*mi KTF-fo mi (a) Kli 2 HM#±«DDNAv-*-S iOf 2 H- 2 BfOtt 
H!#£-7jsU 1H1 (b) KJi5 H^#±^DNAv-A-^j;r;5H - 1 H?-OfS«H 
2^^LTV^ 0 0^7iffl5±*fe#±OffiM (5' 3H) fcUUiftjR (3' 

«) S-TF-fo * 2 H- 2 B^£fc{± 5 H - 1 B^f^^IIlC^^DNAY-*- 

[0 0 7 8] 

01 (a) i:UtMM3 14l±2H-2B?t(m-^5. ;7 "t^t (It, 0 c 
M) K&SfeU FM6 7 7tt2H-2ITOLTSII^0. 6cM«(;lfL 

i^i"*** 3 ** 0 01 (b) ^^^FM4 2 6(i5H-lH?-}:tLtSI 

«Krf&9 cM<Z>tt« (^7— 9 cM) \zmmU MM 1 0 5 7tt5H-lHfC^LT#I 

[0 0 7 9] 

££"C, (M) i:ov^I^f|> 0 l<*/u#> (m) tli^ Mi^SlHI^A 

M WtDNAv-*-^ r | t tMMfc^tUtl 0 0 0fr<D2 2iH* 
«x.«5£t^Ltv^ 0 t4fc^i©Hli, 2. 2%©W£^-Si^ 
7K L"CV>^) 0 

[0 0 8 0] 

<^-^fe (Murray,M.G. and W.F.Thompson (1980) Nucleic Acids Res 8'4321-4325 £ fc* 
[0 0 8 1 ] 
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o 

[0 0 8 2 ] 

MSCM^DNAv^-^v^^Wot, tr*t«8fcteB^ (2H-2 
5H-1H?) **frDNA«f*MWf*£fctf^li&fc&iK ±EDNA»ffrSr 

[0 0 8 3 ] 

*fc±iEDNAv-*-j± % *^e^«14H?- (2H-2B?, 5H-1H?) 

a ^ £ « t -r & a ^ao tffcu ^mmmm^^-t^ &m-*m%.-t- & t t amm 
t%& 0 ttzmmizmz^mtmnm?- (2H-2H?, 5h-ih?) ^iiltv^ 

??1* DN * - ®*»***t4 £ K i c T, »«« («Atf**A^*l±i: 

#>i:-f £A^|f0 tf (Wxtf^tf-A^fctiCfefc^fcA^S) 

fctt, ±iBDNAv-*-Srl^u^DNAv^^nrv^t^y H^tU* 

ffoSiit htz&o 
[0 0 8 4] 

?f -t^Lft**iK**4DNA7-*"-0M©H«i:ov>Ttt, 
[2. ^»WtC***»SDNAv-*-03RIM] 

< 2 - 1 . ^SfcWfc ****** tf^Mtta^-^-^tfDNADf>tcom«fe> 

J*******!^^*- (MM3 14, FM6 7 7) i±, tf*| 

- (FM4 2 6, MM 1 0 5 7) f±, ^fitttH^ 5 H - 1 B?l:a«lt* 

*> £ 0 iot, MM 3 1 4, FM6 7 7©DNAv-*-^4£i|:j: 0 -c2 

H-2B^**trDNA»rM-*i|i*-r*£i:3&*-e§, FM4 2 6 , MM1 0 5 7CDNA 

v-*-»jiiii:j:oT5H- 1 B^fc^fr DNAWtfMMT*- a «, 
[ 0 0 8 5] 

^WODNAv-A-^ffiv^T^AlfJpSfiaittH^Sr^trDNAWJt^Iti-*^ 
[0 0 8 6] 

[0 0 8 7] 

ft * , _Li22f & *t±t46t-t*^* trjftffiiitttH^ £ llr D N A £ Ml*" S tt 

i±l|E#2 005-3016026 
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^-*J : 11/ 



c**o iiff, 2 H — 2 H^-^MM 3 1 4 ( 2 H - 2 ©ffid • jfc 0 c 

M) , FM6 7 7 (2 H-2H : f*»e>Offi*:#5jO. 6 c M) tm^Xmmrt&m&tt 
MM 3 1 4WFM6 7 7 J: ^^Stv^S, *fc5H-l |f*FM4 2 6 ( 
5 H - 1 m=¥-fr h <DWm I l-J 9 c M) % MM 1 0 5 7 ( 5 H - 1 h <DWm ' ift 2 

2 cM) fcffi^TJMtl-S&^W:, MM 1 0 5 7 WFM4 2 6 J: ^fl^Stv^ 

[0 0 8 8 ] 

<2-2. *m%Kfrfr%fc%\£mmmwm (Mx.m-*j»*?*tet)t>ti-&A*?m 

* * Vffi&mm* £ itrtf D N A »f>t O^V A D N A K SAlT S £ J; o T ^ 

* *3g£bf3-«* * o *fcmz**A 3r<D¥; A D N A K ±|B 

o 

[0 0 8 9] 

ify *m^xmm*?**&*e(DY; a DNAciAt^ ac±o T4itwn < £ 

*LfcJ: *K **e«ttf n «f,^>^^ o ttHmie piant j oumal( 

1997) 11(6), 1369-1376 Kli, Sonia Tingay^K «£ «K Agrobacterium tumefaciens £J£ 

x * * a ^ zi&mmm-t s um^mm ztix&*)^ z <r>nm*mm LtiiKitt a 

[0 0 9 0] 

, M^A#«lTfit4J& 1 9 9 7^4 3 OHM) <Dg^8^1 6I(C^ 

«I^BB«§^TV^ 0 **tf3pfii, #KA^rif ?^A*\ 7^3A 

[0 0 9 1 ] 

^ 2 H — 2 a^-^^-tpDNADfJtf fctt 5 H- 1 H^£^fr D N AWf^-fiD % V^-ftL^- 
*#«|T?*oTft**lf«»gS:tt«ft (MA MT* * A ^fcttCfc 

&Zkl l ±nSmx$>2>-t)^ M%<DDNAWffr (2 H- 2 B^fc-g-tf DN A»ffi\ 5 H - 1 B 
^fc-g-trDNABftt) (^ilx{4V*A^^{4Ci6t1-SA^lS) O^VADN 

J: &$p$ Lv> 0 
[0 0 9 2] 

* 7t2 H- 2 HfMK2 HW±|:#tt5g*eiffitB?2 H- 1 
ttitfc^v r s loafe^-ffit-au^^tT^fitttB^) Sr. ±fE2H-2B^£ilr 
fr D N A ffifr t tz it 5 H - 1 H^fc-g-trD N A if it £ ^tL-P«?S^A L GW x. tf 

[r]±1-So S&fctt, ±|B2H-1H?-*, ±122 H- 2 B^fc-^trDN AHfiH"** J: 0* 5 
H- lH^S:*trDNA»f^fc«:W^*#ALJt*i» (MxJSW A^£l4 Cad fc^ A 
^|g) K^A LT tli»2o©g* tf*«ttteB-=P*#A Lfc^tcib^T 
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[0 0 9 3] 

*«H8#*»i_h|B2 H-2 H^fc^trDNAKf/t* fc« 5 H- 1 S^^frDN AlffJt 
<^1^^DNAItifJt£Jii^ 

XLtzm&<D*tl&m$fV7 hVx-T (MAPMAKER/QTLfii^QTL Car 
tographer) £Jfv>Tftir UttfcLTV** 0 CMAPMAKER/OT 
L £ fl§ ^ X Mm L 60 -0» * ^ 1" o 

[0 0 9 4] 
[«1] 





2H-2EI^ 


1.8076 


5H-1 


1.1733 


2H-2H^+5H-1 SdF 


2.7338 


2H-1@^(vrs1aieT) 


1.3234 


2H-2@^ 


1.5319 




1.6083 


2H-1 @ : F-+2H-2E1T+5H-1S^- 


3.6759 



[0 0 9 5] 

mitt, 2 H- 2 H^fc-g-tr DNABftf-i fctt 5 H- 1 B^£#tr D N ABf^O^-ftL 
D N A Brtf- A L feW^O **A*?<Dfc1i \*mim& * fil± S 3&* 
W#©DNAWf^«:*AL7t#^*L*^LTV^ 0 t 2 H- 1 H?mDNAIf 
fi\ ^7tfi2H-2H^S:^tfDNAWfJt, * fctt 5 H- 1 H^fc^trDN AWM-mH* 

, ±Bfi3ooDNAifr^T$AL^^^^Ltv^ 0 
[0 0 9 6] 

^lcolt^i 19, ±8B2H-2H^*#trDNA»f^*#«fea(CAL^*#0^*A^ 

8 0 7 6 T?**K 5 H- 1 H^*^trDN ABf 

1. 1 7 3 3T^^^|:^Lt, Mf©DNA»ffr^iAL/;Mli> 2 7 
3 3 8 fcWe>^4*«»*3&*^,e,*L4 £v>3 itiffcH, $e,|;2H-l H^-^lJO^T 
3 o©$fc* eiSilflf^frDN AW****-*-* d i: TJWfcjfc* lf«&tttt4*ftl 
±nit^4 (2H-lH^S:-g-ODNA»fM-J|Mtt»A04i#l. 3 2 3 4, 2 H 
- 2 HT-«-^tfDNAI|fn-#WA<7)^l . 53 19, 5 H - 1 H^frDNAIfr 
MSAOf^l. 6 0 8 3 , ±IH3H^S-g-tpDNABfM-^SAO»^3. 6 7 5 9) 

[0 0 9 7] 

m L itiKUAft - *36*W Eiaif 5it OTfg t ft V) 

[0 0 9 8] 

thfE#2 005-3016026 
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[0 0 9 9] 

< 2 - 3 . «HJ? £ * # Vfafjg&teS^ &DNAv-#- > 

[0 10 0] 

sRMfcfi&fclJi, MM 3 1 4 fi\ 

AGAGATCCCTGCTCAGCTTG (B8I#* 1 ) fc* 3 tiSaaiaEW 
y ^7 4 v — „ 

jmCGTATTAAGGCCGCATAGG 0E8I»*2) e*$*Ubtt*E8l* 
NA W^ LT±iipg$tL^,DNA^-*-^^^, 0 SfDNA7-*H12H-2B?r 

[0101] 

JfcFM6 7 7 (±, 

GCACGTAGCGTTCAACATCA (Eft** 3) KSS*l4tt«K?0ttt* 
iiVAACTTTTCCCAACCCTTTCC (K*l#*4) £5%3*LftttSE?ll* 
NA*#fflfcLTji*3*L«DNAT-*~T** 0 iDNAv-*-li 2 H- 2 (; 

[0 10 2] 

ifcFM4 2 6 it, 

CCGTGTGTCGTCTAGGTCAA (E?!fflHg- 5 ) fcjRS feSjftSEftl**-*- Z> 
~7 -y 4 — , 

JitfCAACTTTGGTGGGACGTAGG 6 ) ^$*L*tt*iE^j* 

£ tz it 

CCGTGTGTCGTCTAGGTCAA (@e?!l#^ 5 ) C^^^S^J^tf^ 
jmGAAGAGTGATGGCGAAAAC (E^#*7) K:w*fL*tt*K5B* 
NA «t LTiitt^tL&DNAv-*— c** 0 fe D N At- * - it 5 H - 1 H^fc 
[0 10 3] 

EJ£*fr4"9£fcfcJ:oT, vm&ffi&m?- ( 2 H- 2 M^t tzit 5 H- 1 m^r) K 
l^nDNAv-*-^{tJtj*t^| 5o ^K*-,^ v-fey f^ 5 > 
ti:ioT2H-2B^}:lit^MM3 1 4 ^tffit^^i^T"^ ^r^^fv-* 
y F^v^ui(;J:ot2H-21?[;Iit^FM6 7 7 ^(Bt4ii^i5 0 

KJI«nFM4 2 6 ^fflt4iHt-ei 5o U 
[0 10 4] 

L^oT7"?>fv-*y Hi. ±|B4fey KZ>3^&< J:i-I*JSv>5it|:J: 

o tise^t ^od n at - * - i^ttjf 4 i fc**nrt&-c**^ 

[0105] 
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[0 1 0 6 l 

it, ±nz*mmi<"frfr&m* ^mmmm^^mM-f & dn a-?~ * - (mm 3 1 4 f 

M6 7 7, FM4 2 6, MM 1 0 5 7) ^ffi^H^ V>Ttfeffi $ *Lfc D N A^- * - O 
&%<ti> lo©DNAv-*H;o^|^ttlt^a[:j;oTlT^„ 

^tt ^ ^ «T"fl^t ^ i t ^ I ^ 0 MM 3 1 4Jfc|iFM6 

7 7 0#IMt^itt2H-2BMi^fl£t^it^^ FM4 2 6 4 A 
I4MM1 0 5 7©#lMt^tT"5H-ia^ffit^^^^tv>Hi 

[0 10 7] 

p52-2TfeL7t**t^»I4111^ (2H-2H?, 5H-1W) £-£trDNA»f 
[ 0 1 0 8] 

^^^^te^w^mm mm cov^ii, ht^^h^^ trass 

Aj-*-tO^T^^#*,7tl9¥±&LTl 0 0 0^2 2Ift^#|Ha o f& 
*>%2. 2%C05S^l?a^x.^iS o iot^DNAv^-H^tiffitt 
MO^^^tB-r^«\ 9 7. 8%Ofl|ap-c**if*«a:ttH^^ LTV ^ fcv ^ i2: 
#v ^^= i^^^^tf^WttS^tDNA^-^^icoEE^I^iavMi^ 

[0109] 

«toT±iEaatc«t i?, ^i^tainDNAv-*-^ ±i2DNA^-#-<7>v>-f 

ttBtoaT^^<<J£i};Ift^DNAv-*^^tttlt^ l v > 
fet>WJ^C^V^2 H - 2 «t^J|^tt, MM3 14 (2H-2BW 
om«l:*&0cM) WFM6 7 7 ( 2 H - 2 m=Ffrh ©IE* : 0 . 6 c M) «t J? 0 
®-e^SfcV^x.^ 0 #fcMM3 1 4i±2H-2B^:t5tr-tt^/c*, fDNAv-^f 

-<5D#M£*&m-f turn fan o o%o?t^^^orf!isi-s^i^T^s 0 £ /- 5 h - 1 

B^fttBt^li, MM1 0 5 7 (5 H-1H^^«:^)2 2 c M) d 
^ F [Olio] (5H_lBB ^ W:&9cM) iWS^t^So' 

J-*3iKLT#a«:«Hj^tL{f ±v> 0 ^t2H-2@H*W!^^DNAv- 
*-<7)I^tiLTI±, MM3 14tFM6 7 7m (Hi (a)#HS) 0 «f 
5 H - 1 B^^tfI#H^§DNAv-*-(^M^^i LTil FM4 2 6 tMM 
1 0 5 7**** (01 (b) #ps) 0 
[0111] 
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FM4 2 6 b MM 1 0 5 7 ^CLT, SDNAv-*-^^ iiftLW#IM 

•J^WtcgiK-r^o FM4 2 6lt 5 H- 1 H^&ffiJUfflJJKjKj 9 cM©ttCIiL 

(1-90-M000) X 1 0 0=fe9 1%n4, -JMM1 0 5 7I1, 5H-1H? 

l:tliSL^tlWli^<7)ffiS («) *^«i:ftlt5t9 7. 8 
2ocoDNAv-^-c7)#M^W^tBi-* (1- (90^- 1 0 0 0) X (2 2 -1 
0 0 0) ) X 1 0 0 = 9 9. 80 2 %i£l?iS?i2$££#oT5H - l©t*^f^i 

[0112] 

£ £ X-^m^m IZ & v> X D N A v - H - <d$l& \z {±, t£*<2r£no D N Alillfe 

ntu^i^o -is t (± , PCRfe (jkv^7- -if &mRfcm > -e ogfcgg&^ffi 
, Mi&tmm<7)ikftTxm%irz>zttfx&2> 0 ±mmmK^izj:^xnhfLtzD^A^ 

[0 1 13] 

[0 114] 

MM 3 1 4 ii. 

AGAGATCCCTGCTCAGCTTG (IE?!l## 1 ) izm* tLZVLmmPl fc^f Z> 
JJiZTTCGTATTAAGGCCGCATAGG (IE^J#^2) fc^S tLS&akiE?!!* 

& t Lxmmi- %> £ £ # -5 o 

[0 115] 

£ £FM6 7 7 te, 

GCACGTAGCGTTCAACATCA (SB»-^3) *L*:!fia&E?!l 

fe^AACTTTTCCCAACCCTTTCC (@S5W§-4) K^fta^ie^* 

[0 116] 

f fcFM4 2 6 (i, 

CCGTGTGTCGTCTAGGTCAA (@B^iJ#^ 5 ) fc^S*i*:!£3£BE?!l 
^^CAACTTTGGTGGGACGTAGG (SB»-^ 6 ) K^Saa&aSjBE?!!* 
CCGTGTGTCGTCTAGGTCAA (IB3W§- 5 ) ^mM^^I"* 
^^GGAAGAGTGATGGCGAAAAC (IB*W§- 7 ) *L*mafei?iE?!|£ 

NAl-§S i: L XMmir 5£t^|4 0 
[0 117] 

2 fc_tfE ^^fv -OH*^t)*SrH,> TtiSHSRiS K J: o Tlfipi $ tiT < & D N 
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[0 118] 
[«2] 



^4>IB5Ttf-tMX(b P ) 







Jgj5tt£M(Russia6*£) - 


S^t4M(H.E.S.4^) 


MM314 


IS^US-^- 1, 2 


>524 


>581 


FM677 


IE?iJ#-*§- 3, 4 


208 


208 


FM426 


rnmrn^- 5, 6 


335 


335 


FM426 


IE?iJS-§§ 5, 7 


254 


254 



[0 119] 



±sfi 7 s 7 ^ -7 - Ol^^t £ «t o T*ffi £ fix < & D N A wftf- 1 ii, * * trj»®^e 
^^--A^ n ° n ftcoRussia6 > Harbin 2 4$ £ Lfc»#fcitJffi3;HT < 2>m$nJ&.W.<D % <D 

(&M) %tl3 ^mmmn^r^A^^m^KE.S. 4. Turkey 6 4S*£ft£! t Lfcm&KW 
te§tLT< ii^ttg) cd^cd j&q?a=-*-& 0 WJ»i:iJV^gittI©DN 

A7 ^*~ (MM 3 14, FM677. FM426. MM 1 0 5 7) j&«*fcfH £ *L"C < *U* 

tmW1r& iH s t^ 0 -*Itll©DNAv-*- (MM3 14, FM6 7 7, F 
M426.MM1057) aqftfcB $tLt< tO^^ttlfe (fll x. \tt ^A^iiC* 

tt4A^) * fcf #s3&#l1£H^ * * L & V> £ JR| Iff i" & i t § 2 o 
[0 12 0] 

t # o - * yjv^vtm^ *m^x^<D*r4 itwt-t &z.t -cm-M, k mm £ § tz m 

3 1 4^«14M^MttiI^^$I,^W^1-^-^^nrfB^^^o ^0, > 5 2 4 b 

4i«Ht«£tmJ fl -7J, >5 8 1 b pO±iiHlff>t«®l^tL^^{i. «^f4 
SOMM3 1 4 **#«3*LTS;fci fc***?* *K (^itlft* *I1C 

[0121] 

_L*LFM6 7 7 -FM4 2 6 • MM 1 0 5 7 &COV>Tii, & 2 tf» W <b X ? fci* 
[0122] 

*wm+z*&K<>\'*xm2t:my<*xMftmzmi't&o 02 ( a ) ctissttts (Harb 

in 2) ©FM6 7 7 0^»j (BE^#-^ 8 ) El 2 (b) ^ttffi^M (Turk 

ey6) <DFM6 7 7<D&&mmm (KRIS^ 9) ^LTV^ 0 4 fc|g 2 ( c ) &Cfi«tt 
M (Russia6) OFM4 2 6 0^IW WflO) fci^U 02 (d) izttmffi 
ttS (H.E.S. 4) ©FM4 2 6 0^MSa?iJ (SB3W§- 1 1) ^tLTV^ 0 02 (a) 
*J:tf (b) ^©H»^>^7°7^v- (@B^iJ#^-3) mfr*mLX&*), 2ITI 
«li7>H^^>fv>- (BB^!l#-^ 4 ^MSB^iJ) ^Ltv^ 0 m 2 ( c ) 

fcitf (d) ©T*»li-b>^7'5'f'7- (SB»^-5) S^^Lt^^ 2lTlfP 

< T>^-t>^7V^^- (@B?iJ« 7 OffiMSB^iJ) v^ 0 H2 (a) ~ (d) KfcltS 

£tJ|E#2 005-3016026 
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[0123] 

££H2 (b) +0SMft«*ttiWR»*A 1 u I0B«HB2?!I*^U 02 (c) 
««5*»iMR»*Hh a- 1 OfflJMBEIfc^U III 2 (d) *<Dmm&&mm&XA c i 

i osS!t@e£ij£7KLTv^ 0 j/:@ 2 (b) o^ep-c^fiar»fttMR**A 1 u 'i« 

ffiBf^U B2 (c) 0^pr^i-MBlf{±f&IJ|5W*Hh a IOSOSfflmfc^U m 2 ( 
d) O^^-tmm JiMR**A c i I^»fflf3f*^Lrv^o ±oT, ?«f£M<7> 
FM6 7 7 Kt±A lult^f M±& < , <Mt£MO FM 6 7 7 fcliA lult^ h^lo 
ffftt4tv^£i:* , b*4 0 -Jj, iM?)FM4 2 6 CiiHh a I *M h^ioff 
#U mmi±m<DFM4 2 6 tUAc i 1^4 h^loffttStv^ £ tifit>fr& 
[0124] 

£J3^iite£Ot> % of i) FM6 7 7 Sr«tffi-r4^*tffaro^teRJiST?#e>^jtii«| 

DfM-^ov^TA i u i-emibLtimz, ®mztL-f o 8 b ixomfrvfrimmztLtL 
wtti«FM6 7 7T$>ztmwx^^ immmmztii 1 8b P t90b P oifjt 

[0125] 

*^FM4 2 6 *«ffl^*3t*Kff*o^J||ttSJES-C#e.tLfeit(IBfM- (3 3 5 bp) 
ov^THh a I T?mtLfcR*fc, -mmmWZtil 94bpM41 bp<DWfrimm2 

titumffi&m<DFM4 2 et^^tfli-ei, £j®f$*vr ^3 3 5 b P o»ftf©*a**ft 

ffi $ ^iiifl^ttlO F M 4 2 6 £ tmW-f& i t § & 0 
[0 12 6] 

3 3 5 b pO|ff>^O^^m$tLtL{f«ttac7>FM4 2 6 T*5 tWITCi^ ~WpJf^J 
»T$til96bpil39b P©W>^mffi3*Lfttf«*ttSOFM4 2 6"?$>&tmm 

[0 12 7] 

UFM4 2 6 tftffitait#TM*, -<^Ji«SJEST?#t,fLfeji«|||fJt (2 5 4 bp 
) KWHh a I «Lf^|:, -ttBf$J»r3*Ll 94bpt60b vVWfrimm 

ztitMimim<DFM4 2 6-?*>*kwmt%, ®mzti-r\z2 5 4 b P 

[0128] 

ifitRlfllOJittS^^fe^itlBWM-fc-o^TAc i I-?ffifbLfc*fc-©»f3*irfc: 
2 5 4 b pO»f^O*#|ftfll$a*L{dr»K:tti!©FM4 2 6 T?*« fciRIRf?^ -f&#r$J 
if^tLl 96bpi58b pO||lf>t-^tt5$tL^««McOFM4 2 6-e**tfllft 

[0 12 9] 
[0 13 0] 

*fc, DNAv-A-oMtltlBtWttkLT, AFLP (Amplified Fragment L 
ength Polymorphisms) 3*#f£ffl\/>& £ & nSffiX-$>Z> 0 frfri D N Av 

-#-MMl 0 5 7 Cov^AFLP^f^oT, SCDNAv^#-<D#M£*£m-i- 

[0131] 

AFLP^If^lIliifiFtfiljlJtiS^^tt&v^ WiifXt (Pieter Vos, Rene 
Hogers, Marjo Bleeker, Martin Reijans, Theo van de Lee, Miranda Homes, Adrie F 
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ri jters, Jerina Pot, Johan Peleman, Martin Kuiper and Marc Zabeau. (1995) AFLP:a 
new technique for DNA fingerprinting. Nucleic Asids Research. 23:21-4407-4414 

1 0 5 7 l:ov>TAF L P**f*ff 4o^-«*^to 
[0 13 2] 

5 0 ngWADNAHl. 5UOEc o R I (? * ? sU & XZFM s e I( 

NEW ENGLAND BioLabstt^) K X *) , ^ff 2 5 ^ 1 *jv>T 3 7 °C"e 1 2B#W^ 

fry>(V^* h SrfrftoJto §IJP««Mll?£^DNAK5 «M EcoRIT^^ ( 
^*ie^iJ{i@5^J#-^ 1 4 is i cK@e?iJ#-5§- 1 5 t50^MMsel7m- ( 

m^mmmm^ 1 6 # x m&m^- 1 7 ) ^25u©T4 1 i gase 

*7/^*tt») KioT3 7t, SHfMr^r— >3>£*?£o7to -LIB?-* a 
^pDNAiit^rEc oRI^-^-W?^- («@B^miE^j#^ 1 8 fc^ 
1") tMseI©az;t-W^ 7 - («SBB?!lf±BE^I#-t 1 9 fcj^-f) £JE^T7° 
Ur^^U 7^$— > 3 ^ttr&ofeo 0. 0 6 n g/ /> 1 W>^'j7^-y 3 > 
OR^if»|:ov>T, @B^iJ#^-2 0 fc^ 3 ft* ££1^ e c oRIO-tl/^f^ 
^ 7 ^ v ^ *J:O f BB2?0#^2 1 ft* tt*E^!l 4:^-5 M s e io-tr^fo' 

[0133] 

* A ^p° n f©H. E. S. 4 V^T±fBA F L P fr%x*ft* o fctt*£^-*-|8T 
J-So *<0ffilOlx-^;:ov>TI;i:, Russia6 tH.E.S. 4 0^BB^P,WHL7tj8a*|j|x.a^ 
^ (RIM) ^^>^"C±|BAFLP^#f*^fo7fe|g**^LTV^ 0 
[0 13 4] 

HI 7 ^Russia 6 cofe^tH.E.S. 4 ©gf^lttt^ fc, IfiWttA^l© 
Russia 6 (DfrKffi 1 0 5 7 b p (WlHf O^P^i") ODN A»fJt^fiSfS$ tL/- of 

n m * vmwmLSM ^mmm^m t %> t £ t xk * 0 ^ 

^/rct-DNA^-^-^MMl 0 5 7 «1"£ 0 ioTR I»ov>tAFLP» 
S^I? 1 ° 5 7 b P^^^ X< ^DNA»fJt«M>$tLtL{^ fOEIJR«ll**lfj(! 

mmmm^ * m-r % t # u ®f-r * c t § , & d n a ®r § *t wf-e 

©RI^«*lf«'W^fL^v^fl|ft^it^^ 0 

^#L^l/->liDNAt^XY-*-f|)^o 
[0 13 5] 

*?m mm xhT^ fc ***** * (« & t* * * a 3? * wt c *> * a a 

[0 13 6] 

& >j - - > t l xmm-r zzt &x § % 0 ±ib2-2c*v» 
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2 (^i^tA^iiiwitu^i) *&&nmntimmemfrtbms,izx* 
» («x.«^-^A^srtii:ie>i:-r*A^*) ox? v -->y^&tLx$>mm*imx 

& %> o 

[0 13 7] 

££«J7jftfi, ^*a36^05(K*V>"CttWL7t J: -5 C2H-2 5 H — 1 S-T- 

^^*^tL^tLglH@^JBfi-Sit^#^^iC 2H-2@^£ltrfrDNA!tJrJf 
* ,+ J? Z I !P * * * D N A W **** A 3 *lt v> * *« (M jLtfttA^ 

[0 13 8] 

, t^«ttS^^ftt>IS#^^^DNAv-^-^^tT^tt5-t^{f Shrift 

[0 13 9] 

<2-4. *&mizfrfr&7<7jr r -j& > 

E JJ#^ 3Kv8 *t« «SE^ *#n^-f^fc,E^ 4l ;^ *L« tt*EW 
JE5WP; 5 fc*3**aafcEHI**r*-* 7^ v- EHI** 6 ^£ tt^ais^ij 
E JJ## 5 $ *l 4 &SE&I * * 7 ? * v - fc , E W** 7 fc« 3 *i * ^^@e^ij 

[0 14 0] 
[0 14 1] 

?K*it4FM6 7 7 4fc*=^-fv-ty 
JJ/T"*" h *^ v ^-^^^^^5H-lH^^mi|t-4FM4 2 6 

[0 14 2] 

L^otffli;^^^ v-#fi, ±E4-fe* f^H4>^< 

EB^9>f^— fey h«H^< fc*lfcfc*e>ft*Ltf, 2H-2B?i:iinDNA 
y-*- (MM3 14, FM6 7 7) iiir5H-lH^l«nDNAv-*- (FM 
4 2 6^ Zm%m&-tZ>Z\ttfX^Z>fztb£K)fttL^ 0 ifc^fcmT*?^?^ 

mf£# 2005-3016026 
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[0 14 3] 

•t?#*3ti6, [2-3-1. *m%Kfrfr&7fcj3y£mmx\m^<Dm^mm^m 
j T2-3-2. ^mnK^^^^m^mmmmm^m] \zDKAmik-t 

o 

[0 14 4] 

) «\ ±^co T2-3-1. **wt=**^s**if#5«gi:ttH^o^rii©ffl3e^j ^ 

[0145] 

HfCIIt5MM3 1 4iMtSit^i, h 
K#£ftS-fcK<J:oT2H-2ia^K:a^-SFM6 7 7 ^fflt4ii:^i-5 0 * 

[0146] ' ~ " 

v--tr* h^^izr^v-^, h<7)H^<H lit, ^77^Y-%7 h 
*JJ:O f *eg?Wv--fey b©H^< t 6 lMi^£>&*U2\ 2 H — 2 HTCiiif 
* D . NA7 "*- (MM 3 1 4, FM6 7 7) £ «£ 5 H - 1 BR^HK** D N A * 
- (FM4 2 6) *W#J*ta-*- i& J: LV> 0 £ fc^fMBfc*** 

[0 14 7] 

, »afc**ryADNA©««i-*7tae>tCifi5.R4«IIS, 'ty7rH*L »^ 
MM3 1 4, FM6 7 7, FM4 2 6) 3:fcf±, li^DNAf ^Xv-*-^^ T 
[0 14 8] 

*n&*y y kmKm&tez*Tm**mimimm mum- 

[0 14 9] 

<2-6. *PJi:^-SDNAv^^D7i/^> 

*H«l:^4DNAvxf^DTH (£lTlt, $DNAvOD7W«n) 
^ MC^iDNAv-*- (MM 3 14.FM677, FM426 MM 105 

&o $DNA"7-f ^DTWC^U, iUWtaROtt^feWIiilLfc^n-r^Kig?^* 

tBiE# 2005-3016026 
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ffi-r^>i t**^T|gT?2b*o Life« , oT*DNAvODrV'fli, *HIBK**4DNA 
[0150] 

^DNAv^^DTW^OltiCli, **W^^*»*-r-55r- (MM3 14, FM6 
77, FM4 2 6, MM 1057) ©HW <tU o^±©DNAy-*-« $ 

&m?-<Dmte*mw't&t:it>Ktt, xm%£mm=f- (2h-2b^ 5h-h? 

o J: fci± % 2 H- 2 H^^lfetfHII^abSDNAT-^-ola^^i: LTIJ 

> MM314tFM67 7 ©fci^fc^tf** !K 5 H - 1 H^SrlfetrWfcfc** DN A**- 

LTW\ FM4 2 6 MM 1 0 5 7 <7) %> 0 

[0151] 

Ji\ 2H-2@^^^«5H-lH^O^fc^fj^i-^it^pr|B- e ^ /|) ^ 2H-2H 
^iWSH-lBfH Ktkm-f&Z. fc^ii fcV^fc&fcTHU MM 3 1 4 fc FM6 
7 7 0ft*^*?***afe«t±t@3g§tL, *»oFM4 2 6 t MM 1 0 5 7 0l*^^t^ 

[0152] 

, -KoRfrTttSfcODNAv-A-Srftfttfttbtiti^-elio 3e>fc**tr*ffi 
[0153] • 

WNAvOnTHCIi, *^i:^DNA-7-*-©*!5:P,ff©l 
^i-^ft^S-C-^-ftfc^DNAv-^-^Hjg^tLrv^T^ =fc V^ 0 
[0154] 

ni:*DNAv^ *nr WK«\ *HWi:^4DNAv-*-^tA^ftfe 

f*± & «WET?Hjes n-c v> & #\ & s v> 54 * * a ^<s>*rfe#:_b a,tv> a jig 

m tzMJB-f & m&mwmmm-^ £ nx m& £ *lt 4 l v> 0 i^t^^^- * 

N ^Mftffi L J: ? tt4DNAT-*"-#SftLS:v^^ £ fc \t flffi<Dmm±(D 5 * 
4iilicgft*ofc 0 £tUc*tL-C N ±B*DN A ^ n r V"f *lv»4#-fri:^ v> 

[0 15 5] 

fctif£#2 005-3016026 
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[0156] 

[*2rfeM] 
[0 15 7] 

C**&0H 1 : * * A ¥<3gfc * ejftlSjfttt i:Ht4QTL »tff] 
1[ 01 r 8 f * * ^^^fr***"*"* tztbKQ T L##f*fr & o fc 0 

-?- 4 ^^^^WiL/cMiMi (RIM) £j3v> 

[0 15 9] 

l"SJ 9 tttftfcftj (##ff»4#^) O^fffiL^ WfcttJaTOfc***: 
[0 16 0] 

lt, **tr«wo^ : ?-3&»»«it2 o ommmmtzt) i sigic/^^riiL^ 

«»**-Hfrfci*»L;fco M^lf2 HF^ii 2 5 °C • ffifl? l 0 0%<D&ftT, ^<7)i 

1 0 («#ftt) o^nrTML-cv^o 
[0161] 
[*3] 





0 


2 


4 6 8 10 




0 


1 —5 


6 —20 21—40 41— 60 61—100 



[0 16 2] 

i^QTLWfor^yXACI^ simple interval mapping (S I M) icomposit 
e interval mapping (CIM) £JlV\ »^ 7 h *iTfcl±**L-r*L, MAPMAK 
ER ^QTLtQTL Car tographe r^^tliioto 

JhBQTLfWfO**, *KCIM©»#tH3K^t. QTLISIfi^tifflCo^ 

*«r««C3x-r) o HI 3 (a) li2HMftCov^OQTLji|tf<0^^L H3 ( 
b > ? 1 ? tC ° ^ T Q T L «W £ ft & o fc * ^ L T v » * „ S »±Jft-fe#± 

2S? /TcU (5' ma) (s> »«) ^to^ 0 

[0164] 

H3 (a) ^*«t0. 1 1 A^o 2 HM#±C 2 og* q T L 

mmm 2005-3016026 
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J (v r s 1) Ofift (03 (a) ScEPT*-*) t-|cU:ia^ v r s 1&&*<D 

fLTto ££^fc**A:F02H*fcfe#±fc#&Lv r s l*^Offi1tfc*±J*fc**f* 
^ffi^ft-tS^AejSSJtttH?* r2H-2H^-J fc^*U ttA^0 5HMft 

[0 16 5] 

h^> 5H- 1 a^sfe^oia^^ei-^DNA^-^-t^L^ #K±ia** 

S^Mofeo 2 H- 2 m^KMmir&DNA^-*- t LTMM3 1 4*5«fctfFM6 7 
7*%M>L?Zo tfc5H-lH?i:l«t*DNA < 7-*-iLtFM4 2 6 MM 1 0 
5 7 SrHLLTto 
[0 16 6] 

U •€-W>-^^^^fll«^e»#DNA^-*-oiJ}ttffl^9>fv-S:KW-U3to MM 3 
l 4 ttmm-W l £ J: 0Te?iJ«H§- 2 l:/7t|-y5^v^t 7 h £Jiv>-c:tiiii§-r £ i t & 
FM6 7 7 mmm^3^^XfW^m^A\Z^m~y^^^~^y y* m ^xVi 
♦itSit^ciSo ~^FM4 2 6 Jiie^J#^5i3J:ttW!]#-55-6 t^t*=r9-f v 

—fey h^ttzinmm^-5isxzfmm^7i l z^-rmmy'y4^-^y hzm^xmm 

[0 16 7] 

«5?!5 l:mDNA ^*-^nacioT, ttlfctt* * * A * If « 
[0 16 8] 

[0 16 9] 

<DNA<75ttm> 

M"C*&LfctfMER I ftmom&frtb Lanbrige^O^fS (Peter Langrige, Angelo K 
arakousis and Jan Nield. (1997) Practical Workshop in Basic Recombinant DNA Tech 
niques Course Manual. Waite Agricultural Research Institute University of Adelai 
de.#M) KJ:oTDNA*#iHJLfco DNAlSli^it^ try i %r 
^Ono]^^ 1, R N a s e <h 1 X T E £ jJDx. T 1 ^ g/> 1 KM^LfZo 

<PCR> 

PCRII&^Ml4 5U//< 1 TaKaRa Ex T a q™ * 
0. 0 5/i 1 . 10XPCR Buffer 1^1.2. 5 mM d N T P s 0. 8 /* 1 
10^M Primer^^^^- *>^7°7^t-) £0 2 5 * 1 

tiDNAl^ 1 itot^f 1 0. 0/. 1 tUc„ ' ' 

[0 17 1] 

0 4 ^fCJffftofco 
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[0 17 2] 

< H h a I mik> 

PCR»1 0^ K 1 OXM buffer (**?^*tfc») 1 ^ K H h a I 
[0173] 
[0174] 

9 : 1, mm: 8. 5M> 0. 5XTBE) ^W%im (2 8 OV, 3 mV Zfr%-ofz 
o DNA^fefi, TMVistra Green nucleic acid gel stain (Amersham pharmacia biot 

i C * + ^ 2m ^^I Z °I f - DNA ^^tB^ LAS-lOOOplus (*±7** 
AftSi) *fflv^^?*^ *£W4sil-Best Stain for Protein/PAGE (^#9^^ 

*JBv>fc*».feifc ( W ^ 1 9 9 7, ritfMf^0*tH2:*tt5 £Jfcfe 
PC P* W * »^#f^<bJSMi^J , w# H, #:&ffiJ8u P 8 5~ 

8 7#hs) KX HT&ofco 
[0 17 5] 

[0176] 

E^** 1*^2 i:E«©^9 >f v - tffl v>T, Russia6, H.E.S. 4, 4?4^RI^ 

»«rfr&ofciHF**BI5 (a) t^LTto 
[0 17 7] 

HI 5 (a) i±E^#*l*J:TO?lJ#-^2^3:tL*«afeE^J**i-*y9^v^SrM 
v>TPCR**rfcofc*if*"C*a£ t 4 *K *Hi{:^^DNAv-5!7-MM3 1 4© 
£ffl**ffiLfc*©-C** 0 B9 5 (a) ©£©l/~>*fc«fc:RuBBia6, H.E.S.4, 434 
I^O^^Ltv^, J:oTffittttORu8sia6 0V->K^,6^*>5 2 4 
b , i P c 2 if 2^" ttMC7)MM3 1 4 ^*° ioTRI»ttl:ivW4> 5 2 4 b p 

©wftf-aqftHi $ titiis, ^ri ^im 2 h — 2 a^^^o nrt^^v> t ^ t ^ 

#«»f"C§So 15 (a) 4-OR I»Ha 1 • a 2 • a 4£^a 5 tt 

\. 2 H - 2B? «• #o nTf ft**** v> t v>a i t &m W -c § , S 6 K: 14 * O R I 14* * 

[0 17 8] 

f Jg^H.E.S. 401^->T^^^S>5 8 1 b pO©f)f£i#oR 1^(4, 2 
WC||» 0 t^fct>, 05 (a) "fCRI^tto^ *,a 3(4, 2H-2|^otv> 
[0 17 9] 

mzm^rn^ 5 & 4 onEaw-s- 7 izmztizi&i*&m*yffi-& ?u *m^x r u 

ssia6, H.E.S. 4, *Jj:tfR I»?>WADNA*j»li LTP C R fcff&vvfcfc 
^PCRifttHh a IfBYbL^%^Kov>T*«C«ctt*ff&ofcjft*S.|a5 (b) K 

[0 18 0] 

^_ ge?!)#-^ 5 45 4 D f SB^J#-^- 7 fc^ $ ti& j^ge^ij ^|f^^ Y -^ tpcM 
fr^oTV^it 4 i9, *ftit^4DNAv-*-FM4 2 6 0#H£;ffctfi LA & «9 
-?*£o fc#LFM4 2 6 {4, $ 2 fcjgs LA 4 •? & *l£ iitt»f^W^-f Xj&*H— 
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*»T*ft^ 0 (c) , (d) KmLK*)K, ft* emMm±*t™ Russia 

[0181] 

J: «3 , iOiiteJS-^f^^TtiUlrgftffjt (2 5 4 bp) (Co^THhalT 

5 * ? fc v""«^»*^i 9 4 b p 6 o b v<Dm**m&ztitiimtn>ykm<DD 

fflHWil«taiODNA7-*- (FM4 2 6) 'i. 
[0182] 

^Zmt ^ll RUS ^^ H - E -S-4, fii^RIIW*^Lt^ 0 E9 5 (b) 

6 0 b p I»tA^It|,M.E.S.4^W>tli2 5 4 b p O 

W#©*#A&;|l«fcV*$tfc#:b*s 0 ioT#RI|tttiv W4 1 9 4 b d t 

w^f mf?S^ § it BH5 (b)^RI»Hb3*J:^b4{i > 5 

[0 18 3] o 

2 5 4 bp«^oRI», 5 H - 1 t«po-CV»4v^«tt#B< 
l*?^2*? tt ** A ^**^«tt^^t«»f-C§* 0 ^^fe*,, 05 (b) 

[0 18 4] 
[0 18 5] 

1 Z 1 J o 

[0 18 6] 

tf^M«tt^ 37 (Scab score) R2J I f**^-*-* 4 

[0187] 

C • pi 0 0%*>&#T\ *<D&<D6 SHIi 18r-I«9 0%M©AI*Hti:T 
I 0 1 8 8 ] 



ffis£#2 005-3016026 



mm 2004-014839 



— 26/ 



< D N A "7 - fs - co^tB > 

dnav-a - *±%mmm 2 ^ l & t iw^k lt d n a # - ^j^s 

2H-2H^ 5 H- 1 S^-jB itfV r s 1 if fzc^-^o v^Tfi 1 * o 
[0 18 9] 

<**> 

i fe^** tf?EaS8ttetf>Russia6 > & X Tf^X tf#!K:«#5tt<7>H.E S 4 <Difcj] tf 
?Pf &#Lt3i * 3TS:7rcLrv^ 0 £ jfc 0 tfUlfe ^y>,f;Kj:3o^TODNA7-*-# 
** ^fittttfi *zf Lfc R I »ttl:ov»T©** lf*fifiitt^ 3 7©fi#*S L, ft* 

[0190] 

[0 19 1] 

[M*±<75^IJffinTfgt4] 
[0 19 2] 

* t; «®i5Li4» (m x. * a ^ «: ti c * -t & a *fm) <owmm*ft & V - 1 

£ JMfi- 1 -t & t n n „ 0* \z £> v> x i> » * 0 

[0MofiSfJp.&^l3J3] 
[0 19 3] 

[01] HI (a) {4 2 HftfetoDNAv-*- (MM 3 14, FM677) i3 

zv?2 h - 2 m^oi£mm&*Ki-mx& v ^ mi (t>) ii5HM#±©DNAT 

(FM4 2 6, MM 1 0 5 7) « J: 0* 5 H - 1 H^Ofigg|# 4 

o 

[0 2] HI 2 (a) {±S^ttM (Harbin 2) ©FM 6 7 7 O^ttafeE^lJ (@S^lJ#-^8 
) ^^1"0T^I9 L H2 (b) iCttBft&iS (Turkey 6) <D FM 6 7 7 <D£$H&m 

(@e^lJ#^-9) %7Ftm"?&t), 02 (c) mmnm (Russia6) <DFM4 2 6<D 
^*SS^iJ (mm^l 0) *^-*-|8T* IK 12 (d) M#rl4M (H.E.S 4) CD 
FM4 2 6^I1@H51J (S5^iJ##l 1) £j^-0-e&& o 

[S3] ****<om%vffim l m3iKM'r2>QTLmm (cim) &fr&ofc»** 
[04] &mm2 iz&wzp cRoKm$kft*7F-rm-?$>z 0 

[0 5] 0 5 (a) ttBEyil#*l^J:a t 2fcflB*W^9>fT-*Jiv>T, Russia 6, 
H.E.S. 4, £>£ZfR Ilt^^^VADNA^Ilt LtPCR fc^T* o fclgfcfl 
^^:PCRIi(;ov>tlMimo7tM^t@^^ 0 5 (b) figg 
^>J#^5£ it/7 ^|e«c^9^-£Ji^T, Russia6, H.E.S. 4, *J:lfRI^ 
** DNA*j»I tLTPCR ^c^jts. o fcBfcfcfl tLfc P C Rli^ $ 

e,(:Hh a IM ^^^^^^^^Tm^»^^f^o^it^^^i-0^^^ o 
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[06] DNAv-^^|i LtiAt'MttiAf^jJ^fllfLm 
[07] Russia6, H.E.S. 4, j3 i tfR I ^f^co V>T A F L P fcfrfc o 
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#112 0 0 4 - 0 1 4 8 3 9 : \/ 

SEQUENCE LISTING 
<110> Japan Science and Technology Agency 

<120> DNA markers that linked to genes associated with 
Fusarium head blight, and use thereof 

<130> A181P84 
<160> 21 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 



<400> 3 

gcacgtagcg ttcaacatca 



20 



<400> 1 

agagatccct gctcagcttg 

<210> 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 2 

tcgtattaag gccgcatagg 20 

<210> 3 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 



20 
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<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 4 

aacttttccc aaccctttcc 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 5 

ccgtgtgtcg tctaggtcaa 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 6 

caactttggt gggacgtagg 

<210> 7 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 7 

gttttcgcca tcactcttcc 

<210> 8 
<211> 208 




# m 2004-014839 ^- v?: 3/ 

<212> DNA 

<213> Hordeum vulgare ssp. 
<400> 8 

gcacgtagcg ttcaacatca catctcatct ttggcaaaag aaatggtcaa tcggcacact 60 
ctcagttttt tgcaccaaaa tgtcccatga gaccaccaac atgtgcttcc cgcaatagta 120 
gtaaacgaac aaagcaatct agaatgcata gtttgttagc acgaaacagg aaaccatcat 180 
gcacataaaa cttttcccaa ccctttcc 208 



<210> 9 
<211> 208 
<212> DNA 

<213> Hordeum vulgare ssp. 
<400> 9 

gcacgtagcg ttcaacatca catctcatct 
ctcagttttt tgcaccaaaa tgtcccatga 
gtaaacgaac aaagctatct agaatgcata 
gcacataaaa cttttcccaa ccctttcc 



ttggcaaaag aaatggtcaa tcggcacact 60 
gaccaccaac atgtgcttcc cgcaatagta 120 
gtttgttagc acgaaacagg aaaccatcat 180 

208 



<210> 10 
<211> 335 
<212> DNA 

<213> Hordeum vulgare ssp. 
<400> 10 

ccgtgtgtcg tctaggtcaa ccatgacaac 
gttgtcacct caccatggat tgtggtctcc 
tgcagatctg gtggttgact ttggtggcat 
gagggatggt tgtgcgccaa cgaaggtcac 
gtgatggcga aaacacatga gtgacttcaa 
gcttcanggc aaaagcctac gtcccaccaa 



aactacgtgt ggtcgtgact ttggcctgct 60 
atcaaaagtt atttgtgaga gtttcatctc 120 
gatcataact atggacggag tcttgatccg 180 
attgcatgta attgttcnga tcacggaaga 240 
tggtggtgtt acttcagtat ccggtatcaa 300 
agttg 335 



<210> 11 
<211> 335 
<212> DNA 

<213> Hordeum vulgare ssp. 
<400> 11 

ccgtgtgtcg tctaggtcaa ccatgacaac 
gttgtcacct caccatggat tgtggtctcc 
tgcagatctg gtggttgact ttggtggcat 
gagggatggt tgtgcggcaa cgaaggtcac 
gtgatggcga aaacacatga gtgacttcaa 
gcttcanggc aaaagcctac gtcccaccaa 



aactacgtgt ggtcgtgact ttggcctgct 60 
atcaaaagtt atttgtgaga gtttcatctc 120 
gatcataact atggacggag tcttgatccg 180 
attgcatgta attgttcnga tcacggaaga 240 
tggtggtgtt acttcagtat ccggtatcaa 300 
agttg 335 
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<210> 12 
<211> 254 
<212> DNA 

<213> Hordeum vulgare ssp. 
<400> 12 

ccgtgtgtcg tctaggtcaa ccatgacaac 
gttgtcacct caccatggat tgtggtctcc 
tgcagatctg gtggttgact ttggtggcat 
gagggatggt tgtgcgccaa cgaaggtcac 
gtgatggcga aaac 



aactacgtgt ggtcgtgact ttggcctgct 60 
atcaaaagtt atttgtgaga gtttcatctc 120 
gatcataact atggacggag tcttgatccg 180 
attgcatgta attgttcnga tcacggaaga 240 

254 



<210> 13 
<211> 254 
<212> DNA 

<213> Hordeum vulgare ssp. 
<400> 13 

ccgtgtgtcg tctaggtcaa ccatgacaac 
gttgtcacct caccatggat tgtggtctcc 
tgcagatctg gtggttgact ttggtggcat 
gagggatggt tgtgcggcaa cgaaggtcac 
gtgatggcga aaac 



aactacgtgt ggtcgtgact ttggcctgct 60 
atcaaaagtt atttgtgaga gtttcatctc 120 
gatcataact atggacggag tcttgatccg 180 
attgcatgta attgttcnga tcacggaaga 240 

254 



<210> 14 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 14 

ctcgtagact gcgtacc 17 



<210> 15 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 15 

aattggtacg cagtctac 18 

tBSE#2 005-3016026 
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<210> 16 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 16 

gacgatgagt cctgag 16 



<210> 17 
<211> 14 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 

<400> 17 
tactcaggac teat 



<210> 18 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 18 

gaetgegtae caattc 



<210> 19 
<211> 16 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 19 

gatgagtcct gagtaa 



<210> 20 
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<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 20 

gactgcgtac caattcccg 



<210> 21 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotides 
<400> 21 

gatgagtcct gagtaaacg 
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(a) 
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o 



(b) 
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[EI 2] 

(a) 

GCACGTAGCGTTCAACATCACATCTCATCTTTGGCAAAAGAAATGGTCAATCGGCACACT 

CTCAGTTTTTTGCACCAAAATGTCCCATGAGACCACCAACATGTGCTTCCCGCAATAGTA 

GTAAACGAACAAAGCgATCTAGAATGCATAGTTTGTTAGCACGAAACAGGAAACCATCAT 
GCACATAA AACTTTTCCCAACCCTTTCC 

(b) 

GCACGTAGCGTTCAACATCACATCTCATCTTTGGCAAAAGAAATGGTCAATCGGCACACT 

CTCAGTTTTTTGCACCAAAATGTCCCATGAGACCACCAACATGTGCTTCCCGCAATAGTA 

GTAAACGAACAAAGC@ATCTAGAATGCATAGTTTGTTAGCACGAAACAGGAAACCATCAT 
GCACATAAAACTTTTCCCAACCCTTTCC 



(c) 

CCGTGTGTCGTCTA GGTCA A Cfl A TCATA at a ArT A r ^TGTGGTCCTGACTTTCCCCTCCT 
GTTGTCACCTCACCATGGATTGTGGTCTCCATCAAAAGTTATTTGTGAGAGTTTCATCTC 
TGCAGATCTGGTGGTTGACTTTGGTGGCATGATCATAACTATGGACGGAGTCTTGATCCG 
GAGGGATGGTTGTGC^CMCGAAGGTCACATTGCATGTAATTGTTCNGATCACGGAAGA 

GCTTCANGGCMMGCCTACGTCCCACCAAAGTTG 



(d) 

CCGTGTGTCGTCTAGGTCAACCATr T ACAArAArTArr.Tr.Tnr. T rr rT g ACTTTCCCCTCCT 

GTTGTCACCTCACCATGGATTGTGGTCTCCATCAAAAGTTATTTGTGAGAGTTTCATCTC 

TGCAGATCTGGTGGTTGACTTTGGTGGCATGATCATAACTATGGACGGAGTCTTGATCCG 

GAGGGATGGTTGTGCCgCAACGAAGGTCACATTGCATGTAATTGTTCNGATCACGGAAGA 

GTGATGGCGAAAACACATGAGTGACTTCAATGGTGGTGTTACTTCAGTATCCGGTATCAA 
GCTTCANGGCAAAAGCCTACGTCCCACCAAAGTTG 
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